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TITLE 

PROCESS FOR THE PRODUCTION 
OF FLUOROCARBOMS 
ngn^F^ TMVFHT10N 
aZZ^ to the synthesis of faex^uoecpra W lefle and 
5 The present invention relates to tne syn 

Commeraal mexhuds for *» Potion of h^fluor.propyUue 
<CF C rSSrr^X a £1— ^ typically involve 
than €>W i. . i dp * . compuiind which is costly io remove and 

Sid carbon fr* ~ 0«* « Specimen No. »MW *» 

of mean* - to * tied ra ^^J^ 

Ite. is a need for amative -ethods HFP and 

A «cc*= * Proved for *• manufacture of hexafluoroproprlene and 
llU31 1-l«p»fluo«P«op**. The proec* ooropnse* W ft*** 

zone ^n^y^v^^ cluonuu* «i W 
« a erop.arure of * least 750'C, hm no. <norc than about 325£ » produce a 

acto, l*nt ^ CFjCOFCFj, HQ *nd HF; 

(b) diaulUn* the sector effluent of W to produce CO ■ . 
rna^^Ptafluoroprop^ro^daiaahi^boUms^^H"^ 

S^lr, u) wUhhydrogco in the presence of h c*aly« » P«*« * 

35 <d) feedings C 3 Cl 2 f . end Cl Cl 3 F 5 of high boiling stream (») along wuh HF« 
l^d^ionzoneo^g a catalyst CompH^^ivaleatchrom.um an 
nperulu* « a tempers of ar l«* about 375-C to produce , «c«on product 
co«pn S in B CFiCOFCF, and HF; mtdfr) recycling the reacts produci of(d) to 
the first reaction zemt:. 
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^ fflF ngacsig ggfc! " h TV T T) rawing 

Fig. I is a schematic flow dm*iam of an embodiment oPd* process of this 

invention. _„„ 

DETAILfeli£E5GEI2lIOH 

5 The pea* mention involves the us* of Cn 3 -CC1CF 3 and Cr 3 CCffCF 3 

^MriMtoMVtfl for product Of*** -» I*™* 
ixocess of the Invention uses an azeotropic exposition otXF 3 CClFCF, and HI 
„ a precursor to fl» desired p.oduets. Further information on such ^ « 

TrovLd in U A M-t Application**, PW » »Hl which ,3 hereby 

10 roeorporatwl by reference herein. 

Cla-CCfcCFj. a fc«l m^al ft»r mp (a) aboye, may be derived, Ihr 
example, by the ehlorofluorinarion of hexacbioroprnpylene. At leant a portion of 
ih* CF1CCIFCF3 is derived in accordance with step (d) shove. 

Fig,,™ 1 is illustrative of one method of practicing this invention. 
15 Referring to Figure 1. a feed mixture comprise h.oachloropropylene (ue 

CCh-CClCCl, or HCP), chlorine and hydrogen fluoride *«1 where the HF:HLP 
m olar ratio is abo«3:l, or more (rhe C1 2 ;HCF ratio i* typically about 1 =1. or 
more) is passed through line (110) into reactor (100). Licpid phase, vapor phase 
« trickle bed reactors can be used. For the liquid phase and trickle bed reactors 
20 .he taction temperature is ar least about 2S«C The trickle bed r»*tors are 

usually p^ked, eg., with carbon, or can contain bubble tray,; bom modes me well 
know* in engineering practice. For the vapor phase tcactcrs, which can he either 
eJ npty or pecked (e.g., «*h carbon), the minimum reactit,.. temperature .s « least 
150T ■nwCCb-CCICFj starting material of step (a) can also beobtainedby 
25 the ohlorofluorinaiion reaction of 2-flunropropar* over a divalent cobalt on an 
activated carbon catalyst as described in U.S. Fat. No -,,865.885. 

The reactor effluent from chlmoflwjiinntion roactor (100) composing 
l,l, itt ic.hl 0 m.3J.3-trifluoropropene-l (!■■ ■ CC1 2 -CC1CF 3 or rC-U13xa). 
chlorine, HF and HCl is passed through line (17rt) imo line (5 1 0) where it B 
30 combined with the reaction effluent from reactor 000). The reactor (500) effluent 
wmi prises 2-chloro- 1, l.l^^^^-heptnnuoiopw pane (i.e., OjCClFCFj or 

CFC-ai7bsi). HCl awl HF. 

The combined ( 1 00) and (500) reactor effluent! aresrraiu reactor (200) 
which is maintained a a temperature within the range of about 2WC to about 
35 ;2S«C Reactor (200) is pocked with a catalyst comprising trivalent chromium. 
Additional HF may he added, if required. A preferred catalyst is CtjO* prepared 
by the pyrolysie of eS described in U.S. Patent No. 5.036.036. 

The reactor (200) etfluem comprising HP. C 3 C1,F S , <J 3 C1 2 F 6 and C 3 C1F 7 
,s sent through line (210) into distillation column (300). The C 3 Cl,Fj component 
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ls mainly composed of CCU= 2 r,C. 2 Cr 3 . CCl JCUFCF, and 
CClFCF.CClFj. The C 3 L1 2 F 6 component is mainly composed of CF 3 CCl a CF 3 
and CClF,CC1FCr 3 and smaU amour** of CCIF 3 CF ? CClt 2 . The C,OP 7 
component is mainly cumpoaedof CF^CIFCF,. HCl onflow boUmg 
, con £neots ore removed chrrmgh ft* (320) end the render of ^ 
eftoissemtb^ughlin.piO)^^^ 

bottom taction fiom column (400) which comp.iscs Iff, C 3 U 3 Fj and C 3 C) 2 F fi is 
«nt through line (430) into reactor (500) which is mainudned at a temperature of 
at least about 375"C. The reactor Is packed with a catalyst cornprisiug tnvaknt 
10 chromium. A preferred catalyst is the above-described CrjC» 3 prepared by 
pyrolysis of (NH^O,. The effluent from ™r(500) 
wd CFC-21 7ba ls removed through line (510) and sent u> reactor (200). 
~ ' HF/CFC-2l71»a4eotioi«Urcmovc4&o»thetopofcnriinin(400) 

through line (410). KF/CFC-217ba a^otnopo is passed through Line (420) into 
IS catalytic reactor (fit® along with hydrogen which i* fed through line lolO). The 
reactor (600) product is removed through line (620) and comprises, HCl, Iff, 
he^oiopropylene (i.e. CF 3 CF=CF ? or I1FP) end l.l.U^.a-hap^oru- 
propane (CF3CHFCP3 or HFC-227«a). THe hydrogenolysis of ttep (c) may be 
conducted ia the presence of HF. HFP and HFC-227en uau be isolated by 
W conventional means- A portion of the azectrope c*n be »Ven ofTduOugh hue 
(410) for other uses (e.g., the manufVctuie of CF 3 CF 2 CF 3 ), 

The fluorinauoo catalyst employed in step* (a), and (d) of the process of the 
invention may be supported or unsupported. Any of me ffcori.adon catalyst, 
W.led in the prior art may be ™d such as oxides, halides and oxyhabdtt of 
25 aluminum, cobalt, manganese, iron and particularly chromium. Suitable 

ohromium-contaioing catalysts include oxide, hydroxide. oxyhaJidc. holtdes, 
inorganic acid salts, basic ehrmnium fluorides nod especially preferred are the 
chromium oxide catalysts described in U.S. Pat No. 5,036,036. The catalysts 
may be given » prefluorinatioo treatment by passing hydrogen fluonde, with or 
30 without an mart dUoeni such « nitrogen, over the catalyst ». a tanpernWro within 
the lange of about 250 to 450"C prior 10 use. 

The .g ating pressure of the proc*« of the invention is dependent On the 
product isolation scheme employed and is generally within the range of from 
about 101 kPa to about 51100 kPa. 
35 The reaction zene of steps(a) and (d) may consist of one or two rem. 

CFC-2! 7ba nuv be reacted with hydrogen to foim a product comprising 
HFP and HFC-227ea by contacting the U-C-217ba with hydiogcn at an elevated 
tempcrarure in the vapor phase ovet a catalyst comprising at leas, one component 
selected fiom «hc group consisting of elemental metals, metal oxides, metal 
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taH*. *** metal oxybolides; wWKfnttemeteUf said hytteodetak,***™ 
taXaiy rt eompo-i i. selected from copper, nick* ,M» -»*-"-"" 
Oroof and th* halogen of said halides and .aid oxyhahtfea » selected frcm . 
fluorine chlorin* and *fc«ur« thereof. Great* details of ^rcacacn >«* 
5 Ldro^ arc described in 0 .5- Parem No. 5 .057.634 «*» » tan-** hcrcur 
by reference. Anuihcrwefid catalysr comprises a ttaee^imensional mam, 
^benacecus material ™h as that described » U.S. Patent No. 4^7J.6«. 
Alternatively, C FC-217bH can be converted to a product cumitfisu* 
and HFP by contacting. CFO* ! 7ba wh hydro6«a at an elev«l*d 
10 temperature in the vapor phase ever a catalyst comprising # k«l one metal 
selected from the group consisting of rhenium, ruthenium, rhodium and 
prtrtu.. The reaction tempers for these reetal-eo>*aining raulysLi * at 
h^^bouT 100'C. The reaction temperature when other catalyst* are u*ed is 
normally at least »hflnt 30Q"C In any ease, the reacts temperature rs normally 

15 less than SOO'C. , 
The tcaedon pressure is normally wiuiiu the range ot about 100 kf>» In 
about 7000 kP.. Typically, the mot. ratio of hydrogen to CFC 217ba is from 
0 5-1 to 25:1, preferably from 1:1 io 5:1. 

Those Skilled in the an will recognize that since the drawing aie 
20 manrftnd. it will be necaccary to inelnde further items of equipment In an 
actual commercial plant, such as prc:sure and temperature scrips, pressure rehaf 
and patrol valves, compressors, pumps, stooge tank, andlhe like. The ptcms.on 

»* ancilUny items of equipment wonl. I be in accordance with conventual 
chemical engineering practice. 
M The reaction zone and its asioeiated feed lines, effluent lines and 

assoc. W units should be construct^ uf maxcriali distant to hydrogen fluoride 
and hydrogen chloride. Typical materials of nonaction, well-known to the 
fluorination art, inclt.de surinless steels, in particular of th« Kustenitic type, the 
well-know* htfh nickel alloys, such a, Monti* nickel-copper alloys, H„stdlor* 
30 nickel-bpsed alloys and, Inconel* nickel-chromiim. alloys, and ecpper-clad steel. 

Without further elaboration, it is believed thai one skilled in the art can, 
usi ng the description herein, utilize the present inv ention to Its fi.ll^t extent. The 
foll.ml.ig specific embodiments are. therefore, to bo construed as merely 
iUustmtive. and Jo not constrain the remainder of me disclosure in any way 
35 whatsoever. 
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13isCClF 3 

l25isCHF a CF 3 

21 5a* is CClFoChCTs 

215caiaCUiFCF 2 CriF 2 

2t6bai$CClF 7 CUFCF 3 

2l7ba isCF 3 CClTCF i 

21KiflCF 3 CF 2 ^F 3 

226cai3CCiF 2 CHFCF 3 

236cfti5 CHF. Z CW?CF 5 

I2i3vii Cda-CClCh 

l21*isC 3 aF 5 
I225ic 13 CFj=CHCF 3 
CT is uuutact time 



23 is CHF3 

Lliis CCI2FCCIF2 

H5isLClF 2 CF 3 

2l4abi3CCUFCa 2 CF 3 

2l5bc i-sCCljrCCffCF, 

216aaisCF3CCljCF3 

2l6cai5CCl^ 2 CF 2 rctF2 

2n^isCClF^2CF 3 

226(talsCF 3 CHClCF< 

227e*ii CF 3 CHFCF 3 

236feio <JF 3 CH 2 CF 3 

19.14 Is CiCbF* 

l2L5X« is CF 2 -CC1CF 3 

HFP ucf 3 cf=c:f2 

P Is pressure 



"™^ e fouowin* g ^ Precede is !!!«•»*» of theme*,*! used, ht of 
the total reactor .(tW wtt sample* <*J Ine *>i org»to product analysis usuuk a 
Hewlett Packard HP 5590 chrornoiograph equipped wiih a 20' (6.1 m) long x 
yr (0 32 cm) diameter tubing conuinin* Kryto^petnuoHn^d polyc-th* on an 
inert earbon support and with* a flam, Ionian debtor, Tte h^n. flow was 
35 mL/mm. ZL™^phio coitions were 7<TC fx an Urtbotf p™d 
of three minutes followed by tcn^cr^c prating to MFC * 

6°C/m(flute. . 

Tl« bulk of the imam effluent coniainin* organic products and also 
inorganic acid* such as HCt and Iff was treated with aqueous causae prior to 
disposal. 

ggAMPLEl 
HilnnfH'T"*'"' fl f F<*-12l3xa 
Chromium o%Me (47.25 g. 35 mL, 10-20 mesh, (2.0-0.84 aim)), obtained 
from the py^lysb of ammonia dicW.atc prepared according lb procedure 
scribed I to U S. P«. No. 5.036.036, ** placed itt a 5/8' (1 .5. cm) dlamaer 
loconer* nickel alloy moor heated in a fluidiad «ndfa*h. It was M to 
173'C in a flow of nitrogen (50 cc/.iiid at which tune HF flow (50 cc/min) was 
also staned through the reactor. After 1 ? minutes, the nitro 6 en flow 
decreed to 20 cJ.uin and the HF flow increased Lu 80 ec/min- Ihe reactor 
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maintained at 400°C fnr mi additional jO minutes. Atuw ena m uu> 

under a nitrcigen flovf. % , 

The results uf the chlorofluori^rion rwrfon arc abown i* Table 1 m 



aica°/3. 




3.$ 



&:i:jS — 
Other, Include mostly 1215, MWU* 1». 114,115, 1214, 21**. 216ca 



and2I7c3. 

r^pfh^l^rinn of FC-1213x» 

The reactor used m Example 1 was charged with a 20% UUj/earbon 
wnlvit(6.15g, iSrtL. lMOnwh-aO 0. 84 huo)), prepareU « described in 
Example 1 of U.S. Pat. No. 3,»2,8U. and activated as describe.! above in 

15 Example 1 • 

The contact time for each run was IS seconds. The results ©1 the 
ohlorofhiorinotion reaction are shown in Table 2 in area %. 
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2l6bA 


% H 
1214 215» 


215bt> 


% 

l 21 3*1 


% 
2I4ab 


Otban 


0,2 


6.!S 




«,0 




0.0 


1.9 


0,5 


3,7 


3^1 


7.1 


39.7 


O.U 


t_3 


04 


3.7 


36.1 


fi£ 


37.2 


0.0 


1.4 


LO 


VI 


50.7 


7.9 


0.0 


19.1 


1.0 


0.5 


2.5 


J 1.9 


4,3 


1.2 




1,2 



300 20:1:4 4.0 

WS 20:12 U-* 

350 2U:l:4 16*1 

Others include mostly 1215. w well as i J. « n*"«. 

2l7ha. 

The reactor and caialy* treatment were the same *5 those decribed in 
Example 1. A &«h sample of chrmmum oxide catalyst was 

The contact time for each nm 30 seconds. The result, of ch. 
fluorination reaction are shown in Tabla 3 in mol %. 

TABLE 3 



T 
n C 


Molar Ratio 
HF^16aa _ 


% 

21a 


% 
217U 


375 


4;1 




7.4 


AVQ 


4:1 


o.$ 


18.2 


400 


M 


0,6 


22.2 


400 


12;1 


0.r> 


2\3.8 


400 


20; I 


OAs 


2K.2 


425 


20:1 


1.3 


53.7 



11215 




10 



15 



A 15" (38.Lcm)X3^I0!95cm) O.D. Inconel™ 600 nickel alloy U-tut* 
MCMir was charged with ^Re^cid-W^cd Carbon (2.4 * 6.25 mT* The 
U 2 :CFC-217ba mck rarii^K Results; (in mol %) * various conditions ™ 
5 bown in Table 4, 
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P 


CT 


% CflBV. 


°c 


owe (WW) 


miiL 




260 


o(im> 


1.1 


too 


260 


38(36?) 


1.3 


9* 


2*0 


loo tw) 


|! 


80 


3SQ 


I>(1D1) 


LjO 


100 


280 


30 (30*) 


1.0 


loo 


2(0 


100 (791) 


l.l 


too 


300 


onon 


0.3 


100 


300 


0(101) 


0.5 


100 


300 


0(101) 


10 


100 



10 





1225w 


%5cl. 
22?w 


7.?.6ea 


Other 


23 


0.6 


71 


3.7 


1.3 


It 


tl.fi 


73 


6.6 


1 3 


16 


0.5 


76 


6,2 




25 


1.7 


6t 


2.6 


2.3 


18 


18 


71 


64 


3.0 


7 


2R 


69 


16.4 


4.6 


25 


1-6 




2.0 


2.2 




2.4 ' 


67 


1 ? 


2.9 


23 


4.0 


66 


1.7 


4.1 



rF.C ClFCF^H, CF 3 CF ^CF, t CF,CHFCF, 4. C^CHFCCIF^ 
A 13-(Jl.l cm)Xl/4-(0.^mW)^ HasWlloy- C-276 nickel alloy 
1 j-tribc reactor was charged with MteAOA-W*** Ca*oa caW at 925*C 
p.59 g. 6.25 mL). The reaction pSe^ was 0 psig (101.3 IdteJ. Itoite (in 
mcl %) at various conditions arc shown in Table 5. 



TABLE 3 



T 

C C 



H7;2 17ba_, 



CT 


?.l7ba 


tin 1 


%SeL 
22?e* . 




V* sei. 

226ca 


%Sct. 
Otfatf 


31 


100 


4 


43 


1.5 


43.4 


CO 


16 


B0 


IS 


30 


0.6 


42.0 


3.6 


15 


85 


18 


36 


12 


40.1 




30 


76 


29 


10 


n.9 


27.2 


3.5 


€ 


23 




35 


0.2 


4 1 


3.1 


6 


24 


sy 


32 


0.7 


3.0 


4 5 


3 


5 


67 


24 


0.9 


0.4 


7.7 


3 


5 


64 


IS 


lrl 


0.2 
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350 2 

350 
350 
360 

CFg CHFCFj + Hn -> ChiCF=CF 2 » CF 3 CHFCjj 
A 15" (38.1 cm)X 3«^-W ™) O.D. Inconcl™ 600 nickel alloy U-t»l* 
ttaotor was J with I «f Ru/Acid- Washed Carbon (1.9 g« 5.25 mL. Th* 
reaction pmn was 0 p^J^ 3 kPa). R«lw fln ™ l *> * l ™ iou5 cctidit^nc 
15 are shown to Table 6. 
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TABLE, 6 
%Coav. %Sel. 
217ba ffiZ_ 



_22fea Other 



200 4 

175 4 

2L3 2 

200 1 



0.30 
0.32 
0.30 
0.31 



ft4 
46 
SI 

50 



7 
10 
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15 



74 
72 
75 
74 



5 n 

4 15 

6 9 

5 6 



CF ? CCIFCr 3 + H, -> CF 3 CT=C F 2 + CF 3 CIIFCFj 



A 15" (58.1 cm) X 1/4" (0.64 cm) 0,D- Incoael^ 600 nickel alloy IMiibc 
reactor was charged ^ifr carb on ^hich was a thrett-dim^onel matrix 
carbonaceous m*mal (2 J6 e, 6,25 ml. 20-30 m«h (0.84-0,59 wm)\ Tho 
reaction pressure ^ 0 psi B (101 J kPa) for the first Table 7 *mry and 30 psig 
(SOS kPa.) for all the others. The H 2 :CFC-217U molar ratio was 4:1 for the fir*l 
entry arvl 16:1 fur all the Others. fcesuUs mnl at various conditions are 
3hown in Table 7. 
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0.8 
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0.4 
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F.VAMPLE8 
CTiCClFP 3 + C F ,CF=CF 2 + CF 3 CIIFCFj 
The same reacior and catalyst as used for Example V was us«1. The 
tkhlJuli pressure wtt 0 pafi (101,3 IcFa) ™d ihc H 2 :Cr0217ba molar ratio was 
4:i. Results (b nwi %) * various conditions are shown in Table 8. 
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rr,ATMS 

1. A F oce» for the mature of CFj-CFCFj CF 3 CHFCF 3 , 
comprising:^ ccl2=c cir,F 3l HF and Cl 2 to a fast reactioa zone 

containing a c^lyst comprising trivalent chromium and operahog * - 

(b) dinning the reactor effluent of (a) » P*«*«* < l > " W bo,lulB 

^om comprise HCt ft a — 30 ? f . 

CF 3 CClFCKj and HF and (Hi) a high-boiling mem comprising C 3 CJ 2 t« *w 

the presence of a catalyst o produce a mixt.™ comprising CF>=0 CF 3 and 

CF 3 CHFCFj; ..... 

<d) feeding the C 3 Cl3F*andC,Cl 3 !- 5 e>f high hoihn* stream {m) 
«1nn S wUU HF to a second reaction ™e contain*)! a eataly* comprise trivalent 
osmium and operating at a temperate of a, teast about 375-tJ to produce h 
reaction product comprising CF 3 CClFCr 3 ud HF; and 

(e) recycling the reaction product of (d) to the first reaction zone 

2. The process of Claim 1 ^hmsm the CC1 J -^C1CF 3 of (a) is derived by 
theehlOrt>flimriiialionofCCl2=CClCCI 3 . 

3. The process nf Claim 1 wherein the hydmgenolysis of (e) u conducted 

in the presence of HF. 



11 



PAGE 23/31 ' RCVD AT 5/3/2004 12:48:31 PM [Eastern Daylight file] ' SVR:USPTO-EFXRF-1/0 • DNIS:8729306 * CSID:5098383424 ■ DURATION (mm-ss):07-52 



MAY-03-2004 10:09 



WELLS ST JOHN PS 



5098383424 



FIG 1 



OOP 



21^ 



v 



61U 



6CO 



^ 0 



510 



no 



ISO 



100 



1/1 



PAGE 24/31 * RCVD AT 5/312004 12:48:31 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 • DNIS:8729306 * CSID:5098383424 * DURATION (mm-ss):07-S2 



MAY-03-2004 10=09 



WELLS ST JOHN PS 



5098383424 P. 25 



INTERNATIONA- SEARCH REPORT 



PCT/US Q9/07230 



1p?1^ToW/0^ QT ^C™17/21 C07C17/23 



Aaa wki to Lm*rP«iirtiw PaUttCttwaiiwniPCi «• w limn « 
b. reara SCAWCHBD 



IPC 6 C07C 



ubcUT^niuton w<Md »V^raii m**n*t fl»^-H*ru«Bn 10 If* t**rt inm wen dowm* * 



to ci±kA Mft 



US 5 043 491 A (WEBSTER JANES L ET AL> 

27 August 1991 

c1t»?U in the application 

eae tne whoi e document 

CP 0 530 9S9 A (HGtCHST AG) 5 May 1393 
see the whole document 



1-3 



1-3 



□ 



, 1 ^ . 



' EpwW of c Urt rtocumints: 

•A- iiLT^t.l Mhk^g I** 9&rw«l «mu rf ihn art^nKn b rot 

lung 9M« 



-O" d-ytfi*** Mfoning to »P V* d^lOCUfB. g«T*IHtfn *f 
tour than U» priority • c*oit**4 



2 July 159? 



►Jam* iftrf MftMna « th» ISA 

ML - WBOHV Mjrwfc 



ID 



of prion* ml * wllh IK* Appfcatlofl but 

imrMltOI 

V rtACum»nt ftfMrtteyUr r0l««f>Ot; ir.f ctrtiurt iM»..*ton 
-y- Ooown*-**' i>Ai*)ij»f >H»v»«4; ■« *ilns*4 ftwarlion 



12/07/1999 



Janus, S 



PAGE 25/31 * RCVD AT 5/3/2004 12:48:31 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:5098383424 * DURATION (mm-ss):07-52 



MAY-03-2004 10:09 WELLS ST JOHN PS 

INTESNATIOK. SEARCH REPORT 



5098383424 



P. 26 



Potent <H>C*jff«nt 
niiRH in aearcr report 



US 5D43491 



27-08-1991 



£f> 0539989 



an Ho 

PCT/US $9/07230 



marnberts) 



oe 

0E 
CP 

Jp 
op 



CA 
DC 

ES 
OP 
5G 



2032250 A 

t>9010l7l T 
043440/ ft 
26)3665 S 
4117335 A 



2QB1BA3 A 
S92QA629 U 
2104750 T 
5221394 A 
44743 A 



20-06-1991 
28*07-1994 
05-01-1995 
26-06-1M1 
28-Ob-1997 
17-04-1992 



G?-05-1993 
24-07-lW 
16-10-1997 
31-08-1993 
19-12-1997 



PAGE 26131 * RCVD AT 5/3/2004 12:48:31 PIW [Eastern Daylight fine] ' SVR:USPTQ-EFXRF-1/0 * DNIS:8729306 * CSID:5098383424 * DURATION (mm-ss):07-S2 



